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Introduction

Active remediation has been terminated at Carlson Garage, 3311 Lincoln Avenue,
Cypress, CA 90640.  Confirmation borings have been sample and a round of
groundwater monitoring was completed.  The results of that activity are presented in
this report.

Confirmation Soil Sampling

On May 23, 2005, three soil borings (C-2, C-3 and C-4) were advanced, using direct
push technology, through the area known to be contaminated prior to the vapor
extraction project, see Figure 1 for the location of the borings.

The soil boring adjacent to the former boring B-16 was moved slightly south east
because the proposed location would have penetrated the former tank excavation
backfill, which would not have been representative of the actual soil conditions.

Soil samples were collected at depths of 6, 8, 10, 12 and 14 feet below the ground
surface.  Each sample was collected in a brass tube, capped with teflon lined plastic
lids, labeled, logged for lithology and on a chain of custody document, placed in a
cooler with ice and transported to a State of California certified laboratory.  The
remaining portion of the sample was tested for head space vapors using an OVA meter,
see Appendix A, Boring Logs.

A groundwater sample was collected from each boring as soon as sufficient water
entered the boring.  For boring C-2 the sample was collected when the boring was
completed.  For borings C-3 and C-4 the water was collected after the 8 foot deep soil
sample was collected.

Sampling equipment was washed in a solution of TSP and rinsed twice using a three
bucked system.

Each boring was backfilled immediately using bentonite granules. 

Well Head Survey

On September 13, 2005 a well head survey was performed by WM Holdings Inc., a
Licensed Land Surveyor (No. 5948).  The well positions and elevations have been
uploaded to Geotracker, see Appendix B for a copy of the survey.

As a result of the survey the true elevation of the wells is 1.8 feet higher than the
temporary benchmark.  Well MW-4 was cut to install the vapor extraction hardware, so
it cannot be compared to it previous elevation.



                                                                                                                                           
EARTHSAFE Geological and Environmental Consulting                                                     Carlson Garage

5131 Lincoln Ave, Cypress, CAPage 2

Groundwater Gradient

The wells were gauged using a tape and paste method, see Appendix C for well data
and Appendix D for the well gauging log.  No free phase gasoline was measured in any
well.

The collected data was used to calculate a groundwater gradient of 0.0177, directed
due south and to draw the water table contours, see  Figure 2.  This is similar to the
previous 7 years of observations, see Table 1.
 

Table 1
Historic Gradient Measurements

Date Magnitude Azimuth

September 16, 2005 0.0177 180/

January 31, 2003 0.0163 182/

April 26, 2002 0.0120 186/

January 17, 2002 0.0121 187/

February 17, 2001 0.0098 190/

July 13, 2000 0.0120 189/

February 29, 2000 0.0127 189/

November 10, 1999 0.0131 188/

May 25, 1999 0.0164 183/

February 18, 1999 0.0162 182/

May 21, 1998 0.0256 172/

Analytical Testing

All samples analyzed for this report were delivered, under chain of custody protocol to
Southland Technical Services of Montebello, CA, a State of California certified
laboratory.  Samples were analyzed for TPH as gasoline using LUFT Manual
methodology and benzene, toluene, xylene, ethylbenzene and fuel oxygenates,
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M.T.B.E., ETBE, DIPE, TAME and T-butyl alcohol, using EPA method 8260b.  The
complete laboratory report with chain of custody document is in Appendix E.

Discussion

The remediation project was designed to dewater the area of the gasoline plume and
apply vapor extraction to the dewatered area.  The goal was to remove and destroy
gasoline from the soil thereby reducing the impact to public water supplies and the
environment.

Through January 29, 2005, 448,590 gallons of water was treated and disposed of under
the NPDES permit.  Much of this water was removed from Wells MW-1 (the up gradient
well) and MW-2 (the down gradient well).  This pumping did not cause the plume to
migrate toward either well; weekly testing of each influent source, as required by the
NPDES permit, throughout the project indicated no increase in gasoline at either well,
see Appendix C.

Site stratigraphy consists of thin beds of silt, sandy silt, silty sand and fine sand with
intercalated contacts.  These surficial soils were deposited in Holocene time by sheet
floods crossing the Orange County Coastal Plain.  Although these deposits are not old
enough to have been significantly tilted or otherwise deformed by the tectonic activity
associated with Southern California, the fine sand beds cannot be correlated between
borings that are less than 12 feet apart.  A sand bed was observed at a depth of 10 feet
in boring C-2 but no similar bed was observed in boring C-3.  At boring C-4 a sand bed
was observed at a depth of 12 feet but no similar bed was observed in borings C-2 or
C-3.

The dewatering produced water from the permeable sand beds while not completely
draining the muddier lithologies within the cone of depression and the gasoline plume. 
As a result the vapor extraction unit had difficulty removing the volatile compounds
adsorbed to the fine grained soils.  Further use of this technology is unlikely to be
productive.

The grab water samples improved between the hand auger sampling done in boring C-
1 on June 9, 2004 and the three direct push borings done on May 23, 2005.  TPH
declined from 48,800 :g/l in boring C-1 to 26,900 :g/l, 5,230 :g/l, and 16,100 :g/l in
borings C-2 through C-4 respectively.  BTEX levels were reduced from 6,000± :g/l for
each constituent in boring C-1 to between 6 and 685 :g/l for each constituent in borings
C-2 through C-4 respectively.

It is noteworthy that each new boring within the plume produces water with high TPH
and BTEX concentrations such as Wells MW-2 and MW-4.  After removing several
rounds of water during purging, the gasoline concentrations decline significantly.  The
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agitation of the soil caused by the drilling frees the adsorbed gasoline to dissolved in
the water.  Once the liberated gasoline is removed from the well, more gasoline is not
released from the fine grained soil, even though more than 100,000 gallons of water are
pumped from the well (MW-2 and MW-4).

It was only recently discovered by EarthSafe that a large volume (approximately 200
tons) of soil was removed from the site during the tank closure project.  This helps to
explain why the patch in the asphalt is so much larger than normal for a 10,000 gallon
tank.  This excavation resulted in settlement of the building’s foundation and cracks to
its walls.

Conclusions

Based upon the findings in this report we conclude the following:

! The adsorbed gasoline concentrations measured in the confirmation soil borings
higher than desired, measuring as high as 7,220 mg/kg at a depth of 8 feet
below the ground surface.  The BTEX concentrations do not exceed 21.1 mg/kg
for benzene and 121 mg/kg for total xylene at the location of Boring C-4 (the
most distant from the extraction well, MW-4).  The highest benzene
concentration in the other two confirmation borings is 5.41 mg/kg at the location
of boring C-2.

! Concentrations of adsorbed gasoline and its constituents have been reduced by
the remediation project to the point that the permanent wells at the site show
very little dissolved contaminants.

! Residual gasoline and BTEX is confined within a 400± square foot area in the
down gradient area of the former gasoline tank, Figure 1.

! Based upon the vapor readings at the conclusion of the remediation project, it is
unlikely that there will be a risk of benzene accumulating in any future structure
which may be built at the site.  Current building set back regulations make
construction on this portion of the lot very unlikely.

! The source of the leaking gasoline was stopped with the removal of the tank.

! The export of the soil during the tank closure removed a large percentage of 
source material.

! Pump and treat along with vapor extraction has removed all of the fuel which can
readily be extracted.  The remaining fuel is entrapped in the fine grained soil. 
Excavation of this soil is not feasible due to the risk of damage to the subject
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Appendix A

Boring Logs
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Appendix B

 Well Head Survey
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Appendix C

Cumulative Soil and Groundwater Data
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Appendix D

 Well Gauging Log
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Appendix E

 Laboratory Reports and Chain of Custody Documents






































